Socioeconomic adversity has been targeted as a key upstream mechanism with robust pathogenic effects on maternal caregiving. Although research has demonstrated the negative repercussions of socioeconomic difficulties, little research has documented potential mechanisms underlying this association. Toward increasing understanding, the present study examined how maternal working memory capacity and inhibitory control may mediate associations between socioeconomic risk and change in maternal sensitivity across free-play and discipline caregiving contexts. This study used a longitudinal design, and utilized a socioeconomically diverse sample of 185 mothers and their 3.5-year-old toddlers. Multiinformants and methods were used to assess constructs. Findings revealed that maternal EF mediated associations between socioeconomic risk and parenting sensitivity with specific effects for working memory and baseline sensitivity and inhibitory control and change in sensitivity as childrearing demands increased. Results are interpreted within emerging conceptual frameworks regarding the role of parental neurocognitive functioning and caregiving.
Socioecological models of parenting have demonstrated that environmental stressors pose a powerful and potentially caustic influence on sensitive-responsive caregiving (Conger, Conger, & Martin, 2010; Martinez & Richters, 1993; Sturge-Apple, Davies, Cicchetti, & Fittoria, 2014) . Relatedly, family risk frameworks suggest that economic adversity exposes parents to additional risk factors, erodes sources of support, and results in greater deficits in parenting (Mcloyd, 1990; McLoyd, Jayaratne, Ceballo, & Borquez, 1994; Valiente, Lemery-Chalfant, & Reiser, 2007) . This body of empirical work unequivocally indicates that increased socioeconomic risk saps parents' abilities to provide nurturing and sensitive caregiving. Less understood is why these processes occur. In response to this, emerging conceptual frameworks identify executive functions (EFs) as a potential explanatory variable in determinants of parenting research (Chico, Gonzalez, Ali, Steiner, & Fleming, 2014; Crandall, Deater-Deckard, & Riley, 2015; Rutherford, Wallace, Laurent, & Mayes, 2015) . In accord with this, a growing body of research has demonstrated associations between EFs and parenting behaviors (Cuevas, Deater-Deckard, KimSpoon, Watson, Morasch, & Bell, 2014; Gonzalez, Jenkins, Steiner, & Fleming, 2012; Sturge-Apple, Suor, & Skibo, 2014) .
Although informative, work in this area has primarily focused on EF as a unitary construct or has focused on single domains of executive functions. Converging evidence suggests that EF is multifaceted and composed of several interrelated, but dissociable, components of cognitive processes which may have distinct implications for functioning (Baddeley, 1987; Miyake, Friedman, Emerson, Witzki, Howerter, & Wager, 2000) . In line with this, the goal of the current study was to "unpack" EFs and examine how maternal working memory capacity and inhibitory control may operate as mediating processes underlying the association between socioeconomic risk and sensitive/responsive caregiving. In recognition that parenting is never static, the present study also tests the roles of dissociable EF processes in supporting parental flexibility across changing child-rearing situations. That is, we specifically focused on how these processes may differentially influence change over time in mother's sensitive/responsive caregiving within benign caregiving tasks and also in association with increased challenge within the caregiving context.
EFs as Mechanisms of Change in Parenting Sensitivity
Traditionally, EFs have been thought of as relatively stable constructs that develop during childhood and remain the same throughout most of adulthood. However, research has shown executive function ability can vary greatly throughout adulthood (Buckner, 2004; Logan, Sanders, Snyder, Morris, & Buckner, 2002; MacPherson, Phillips, & Della Sala, 2002) , and can even fluctuate on a daily basis (Luethi, Meier, & Sandi, 2009; Phillips, Bull, Adams, & Fraser, 2002) . Novel interventions and training programs have also demonstrated that executive functions are modifiable during any stage of life (Dahlin, Nyberg, Bäckman, & Neely, 2008; Klingberg, 2010; Richmond, Morrison, Chein, & Olson, 2011) . For example, in her comprehensive review, Diamond (2013) proposed that "Executive functions and the prefrontal cortex are the first to suffer, and suffer disproportionately, if something is not right in your life. They suffer first, and most, if you are stressed, lonely, sleep deprived, or not physically fit" (p. 153). Thus, it stands to reason that EFs may represent mediating constructs in process models of parenting.
In particular, EFs may serve as an explanatory mechanism in associations between socioeconomic risk and sensitive/responsive parenting. First, there is a relatively large body of evidence that suggests that socioeconomic stress can significantly influence memory and cognitive performance. Generally, stress seems to negatively affect behaviors that require conscious, effortful information processing, leading to reductions in cognitive efficacy, processing abilities, and retention of information (Luethi et al., 2009) . It has been demonstrated that higher levels of stress associated with increased socioeconomic risk (SES)-including crowded housing arrangements, job/financial instability, tense familial relations, sleep deprivation, and poor nutrition/health-have been linked to poorer cognitive regulation of attention and memory, reduced working memory capacity, and diminished emotional regulation capacity in mothers (Crandall et al., 2015; DeaterDeckard, Wang, Chen, & Bell, 2012) . However, much of this work has not charted these processes longitudinally, nor has it simultaneously examined distinct components of executive functioning within process models of parenting. To address this gap, the current study tests whether socioeconomic risk is associated with change in maternal executive functions and in turn with parenting over the course of the early childhood years.
Dissociable EFs and Parenting
Inhibitory control and working memory are two primary domains of executive function that have been extensively studied in the literature (Miyake et al., 2000) . First, working memory capacity is proposed to include cognitive processes such as holding events in mind, manipulating/acting on the events, and the imitation of complex behavior sequences (e.g., Baddeley, 1998; Engle & Kane, 2003) . The ability to engage in simultaneous information processing and storage is a key aspect of cognitive control and reappraisal supporting individual self-regulation in the context of environmental conditions. Individual differences in working memory capacity has been shown to have implications for real-world functioning (e.g., Barrett, Tugade, & Engle, 2004) . Given the cognitive demands required for parenting (e.g., Azar, Reitz, & Goslin, 2008) , working memory may play a key role in facilitating appropriate and contingent parental sensitivity.
As a second domain of executive functions, inhibitory control has been defined as the ability to inhibit a prepotent dominant response from occurring as well as interrupting an ongoing response that is ineffective (Barkley, 1997; Miyake, Friedman, Rettinger, Shah, & Hegarty, 2001) . Greater inhibitory control has been theorized to play a central role in an individual's ability to adaptively regulate cognition, emotion, and behavior (Derryberry & Rothbart, 1988; Posner & Rothbart, 2007) . In line with this, research has demonstrated that inhibitory control is related to greater emotion regulation and lower levels of negative affectivity (Kochanska, 1997) . Although scant, empirical work has documented associations between parental inhibitory control and parenting. Research on parents with attention-deficit/hyperactivity disorder suggests associations between diminished inhibitory capacity and parenting difficulties (Banks, Ninowski, Mash, & Semple, 2008; Chen & Johnston, 2007; Harvey, Danforth, McKee, Ulaszek, & Friedman, 2003; Murray & Johnston, 2006) . In addition, lower parental attentional control has been associated with increased risk for harsh and aggressive parenting (e.g., Crouch, Irwin, Wells, Shelton, Skowronski, & Milner, 2012; Nayak & Milner, 1998) . These findings suggest that maternal inhibitory control may be a key construct in supporting greater parental responsiveness, control, and flexibility across caregiving contexts.
Caregiving Flexibility
One of the greatest challenges in parenting young children may lie within maintaining sensitivity and responsiveness across childrearing situations-particularly as socialization demands increase. Early childhood is a period of increased child-rearing challenges, as this developmental stage is consistently posited as a significant period of developmental plasticity, including rapid changes in children's emotion regulation and emerging abilities in mobility and exploratory behavior (e.g., Edwards & Liu, 2002) . Sensitive caregiving behavior requires the recognition of children's signals (verbal and nonverbal), attribution of salience to the child's cues, maintenance of attention, consistency of style, and display of an affective range that is synchronous with the infant's immediate needs (Barrett & Fleming, 2011; Kim et al., 2016) .
A critical part of sensitive caregiving is the ability to flexibly adapt behavior to meet changing environmental demands across multiple contexts. In these situations, parents must efficiently switch attention and orient focus, maintain and manipulate new goals, and interact with the child in a manner appropriate for the new context, all while maintaining sensitivity and responsiveness. It is clear that sensitive parenting is a highly complex cognitive process, and may be largely directed by parental executive function capabilities (Barrett & Fleming, 2011; Kim et al., 2016) . Therefore, the present study utilized an experimental design which served to increase situational socialization demands on mothers as they transitioned from a benign play task to a compliance task with their child. Given that parental executive functions are proposed to influence caregiving through the regulatory function they serve in supporting reflective and goal-directed behaviors, we were interested in testing how maternal executive functions of inhibitory control and working memory may shape sensitive-responsive caregiving in the face of changing socialization demands across the course of early childhood.
In summary, the overarching purpose of the present study was to test how maternal EFs may inform socioecological process models of parenting sensitivity. The present study addresses several significant gaps in the research to date on the role of executive functions and parenting. First, to our knowledge no study has examined how socioeconomic stress may undermine maternal executive functioning and how this may relate to changes in caregiving over time. Second, the utility of different domains of executive functions in parenting process models remains untested and in particular the specific role that inhibitory control may play in associations between socioeconomic risk and parenting. This gap in knowledge is noteworthy given that inhibitory control is This document is copyrighted by the American Psychological Association or one of its allied publishers.
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conceptualized as a fundamental unifying component of executive control (e.g., Barkley, 1997) and has been proposed as a critical element in understanding optimal parenting behaviors (e.g., Sanders & Mazzucchelli, 2013) . We hypothesized that heightened experiences with socioeconomic risk would undermine mother's baseline sensitivity, as well as change in sensitive-responsive caregiving across tasks (from free play to compliance). We further hypothesized that the influence of socioeconomic risk on maternal working memory and inhibitory control over time would mediate this association. Finally, we explored whether working memory capacity and inhibitory control had differential effects on maternal sensitivity at baseline and change in sensitivity across tasks.
Method Participants
Participants were drawn from a larger longitudinal study of mothers and their children (53% boys), beginning when the target child was 18 months old. Mothers and their children were recruited from a midsized city in the northeastern region of the United States. Participant recruitment was conducted in two steps; mothers were first recruited when children were 18 months of age with additional dyads recruited when children were 3.5 years old and then assessed again at the age of 5. Given our focus on maternal executive functions and parenting during the early childhood years, the current study only includes dyads who participated in assessments when the child was 3.5 years old (n ϭ 185) and 5-year-olds (n ϭ 160). The cumulative retention rate for mothers participating in both waves was 80.5% with 12 additional mothers from the 18-month assessment who participated when the child was 5 years old.
Mothers and their children were recruited through posting flyers in community locations (e.g., doctor's offices, daycares, and libraries) and recruiters at local Women, Infant, and Children assistance offices. Recruitment efforts focused on obtaining a diverse sample of mother-child dyads experiencing a wide range of socioeconomic experiences. Attesting to this diversity, although families reported a median income of $55,000 a year, the range of income varied between $0 and $365,000, and 35% of families were receiving public assistance. The majority of participants identified themselves as European American (64% of mothers and 59% of children), followed by moderate percentages of African Americans (20% of mothers and 19% of children) and Latinos (8.0% of mothers and 3% of children), and smaller percentages of biracial (5% of mothers and 15% of children), Asian (less than 1% of mothers, 1% of children), and Native American/Alaskan (2% of mothers, 3% of children) participants.
Procedure
Mothers and their children visited the laboratory at two annual time points when children were 3.5 years old (Wave 1) and 5 years old (Wave 2). Laboratory visits across the two waves ranged from being 2.5 to 3 hr in length. Informed consent from mothers and their children was obtained at the beginning of each visit. When children were 3.5, mothers completed a demographics survey and executive function tests. In addition, mothers and their children participated in a free-play/compliance interaction task. Mothers were instructed to play with their children as they normally would at home for 10 min. At the end of the 10 min, an experimenter would knock on the door and enter as a cue for the mother that it was time to have her child clean up the room and put toys in a "toy bin" in the corner of the room. The cleanup portion of the task lasted for 5 min. The entire mother-child interaction was videotaped for later coding. Mothers and their children returned to the laboratory when children were 5 years old and participated in a variety of tasks, including assessments of maternal executive functions and a similar free-play/compliance task, which is the focus of the present study. All of the methods and procedures of this study were approved by the university's institutional review board prior to each wave of data collection.
Measures
Socioeconomic risk (age 3.5). In order to create an index of socioeconomic risk, we followed previous guidelines (Conger et al., 2010; Dearing, McCartney, & Taylor, 2001 ) and created a composite variable comprised of a family income-to-needs ratio, maternal education, and maternal report of level of chaos in the neighborhood. Mothers completed a demographics survey in which they reported their level of education, number of people living in the household, and annual household income. Income-toneeds ratio ratings were computed by dividing total family income by poverty-level income based on the number of people living in the home. Poverty income guidelines per persons in household were based upon the 2012 Department of Health and Human Services Poverty Guidelines (U.S. Department of Health and Human Services, 2012, pp. 4034 -4035) . Income-to-needs ratios below 1.00 indicate that the income of the individuals in the home is below the federal definition of poverty. There was substantial socioeconomic variability in the sample; maternal education ranged from some high school (n ϭ 29) through advanced degrees (n ϭ 41) and income-to-need ratios ranged from .00 through 43 (M ϭ 2.906, SD ϭ 3.87), with 44% of the mothers reporting an income-to-needs ratio below the poverty line.
Neighborhood risk was measured using maternal report on the Neighborhood Organization and Affiliation Scale (Knight, Smith, Martin, Lewis, & the LOGSCAN Investigators, 2008) . The subscale assesses problems in the respondents' neighborhood (e.g., "There is open drug activity"; "houses are broken into"; "homes get broken into") on a 4-point scale ranging from strongly disagree to strongly agree. Internal consistency coefficient for the scale was high (␣ ϭ .93). The three risk assessments were significantly correlated with one another (rs ranged from .27 to .52) and were standardized and summed to create a composite measure of socioeconomic risk. Higher scores indicated greater risk.
Maternal sensitivity (age 3.5 and 5). Observational ratings of maternal behavior during the free-play and compliance tasks were completed using the Sensitive/Responsiveness scale from the Iowa Family Interaction Rating Scales (IFIRS; Melby & Conger, 2001) . The IFIRS system is a macrocoding system which is specifically designed to assess caregiving both within conflictual and supportive caregiving contexts. Ratings were assessed on 9-point Likert-type scale ranging from 1 (not characteristic at all) to 9 (mainly characteristic). Sensitive/Responsiveness assessed the extent to which the mothers demonstrated an awareness of the child's needs, moods, interests, and capabilities. As such, characteristiThis document is copyrighted by the American Psychological Association or one of its allied publishers.
cally Sensitive/Responsive interactions were appropriately paced and well timed to the child's behavior and mood (e.g., letting child work on puzzle without interfering). Mothers appeared to capitalize on opportunities to appropriately engage their child and enforce rules, regulations, and constraints while considering the child's age-appropriate choices or attempts at control or autonomy (e.g., "I know you want to keep playing but it's important to clean up now"). At age 3.5, ratings were scored such that higher scores reflected lower sensitivity/responsiveness and these were reverse coded for analyses to be consistent with scaling at age 5. To reduce inflation due to rater variance, two separate teams consisting of two coders each completed assessments at each wave. Reliability coders were trained on 25% of the interactions. The intraclass correlation coefficients, which reflect the interrater reliability at age 3.5, were .71 during the free-play task and .70 during the compliance task and were .84 during free play and .85 during compliance at age 5. Maternal working memory (age 3.5 and 5). At both waves of data collection, mothers were administered the Digit Span subtest from the Wechsler Adult Intelligence Scale (WAIS-IV; Wechsler, 2008) . The Digit Span assesses auditory working memory and is demonstrated to have high reliability (ranging from .89 to .94 across all age groups; e.g., Sattler & Ryan, 2009 ). In addition, previous research has utilized the Digit Span as measure of maternal auditory working memory in associations with harsh parenting (e.g., Deater-Deckard, Sewell, Petrill, & Thompson, 2010) . With respect to its format, the Digit Span is comprised of three distinct subtests: Digits Forward, Digits Backward, and Digits Sequencing. In the current study, only the digits backward and sequencing are used. For Digits Backward, the mother was required to repeat the digits in backward order. For this condition, sequences increased in length from two to eight numbers. In the Sequencing condition, the same initial procedure was followed; however, mothers were required to repeat the digits in ascending numerical order (from highest to lowest). Sequences increased in length from two to nine numbers. There were two trials for each sequence length across the backward and sequencing conditions. Each condition is discontinued once the mother fails both trials in an item. All research personnel received extensive training on how to properly administer the Digit Span and were supervised by three psychology doctoral students throughout data collection. The two subtests were significantly correlated with one another (rs ranged from .49 to .52). The norm-referenced scaled scores based on performance on the two subtests were used in the analyses as an index of maternal working memory.
Maternal inhibitory control (age 3.5 and 5). At both waves of data collection, mothers were administered versions of the stop-signal task on a computer (Inquisit 3.0 Millisecond Software, 2011; STOP-IT; Verbruggen, Logan, & Stevens, 2008 ) to obtain assessments of inhibitory control. While this task is not typically used in association with parenting, it has been demonstrated to have high reliability (.92), and is a well-established task in the field of psychology (Miyake et al., 2000; . The stop-signal task is composed of two types of trials: go trials and stop trials. During the go trials, subjects are required to make a simple discrimination within a prespecified time window. Go trials are more frequent (75%), setting up a prepotent response tendency. Stop trials are less frequent (25%) and require subjects to refrain from making the response when a stop signal is randomly presented following a go signal. An auditory "beep" is used as the stop signal. The stop-signal program adjusts the stop-signal delay (SSD) after every stop-signal trial. The task starts with a SSD of 250 ms, following successful stopping, SSD increases by 50-ms increments; after unsuccessful stopping, SSD decreases by 50-ms increments. This adjustment procedure yields an overall ratio of p ϭ .5 (the probability of a response given a stop signal). Mothers were given one practice block (32 trials) and two blocks (64 trials each). A fixation sign and visual stimuli were presented at the screen center in a white font on black background. At Wave 2, participants pressed the right response key following the presentation a circle and the left response key following the presentation of a square. At Wave 3, participants pressed the right response key following the presentation of an arrow pointing to the right and the left response key following the presentation an arrow pointing to the left. Visual stimuli remained on screen for 1,250 ms and the interstimulus interval was 2,000 msec. The probability of a response is calculated for each SSD. An estimate of when the internal response to the stop signal occurs can be derived from the choice reaction time (RT) distribution and probability to respond to the signal for each SSD. SSRT is estimated by subtracting the mean SSD (start time of the stop process) from the mean choice response RT (equal to the RT of the internal response to stop signal). A longer SSRT reflects less efficient inhibitory control. Logan (1994) demonstrated that SSRT estimates derived from the central choice-reaction task RT distribution are most reliable. To be consistent with conceptual interpretations, scores were recoded such that higher SSRT was indicative of higher inhibitory control. Table 1 shows the means, standard deviations, ranges, and correlations for the main variables in the study. Study variables were associated with one another in expected directions. Mean levels of working memory capacity and inhibitory control increased significantly over time, t(110) ϭ Ϫ3.85, p Ͻ .001, and t(90) ϭ Ϫ3.76, p Ͻ .001, respectively, while maternal sensitivity in both the free-play and compliance tasks decreased over the waves of data collection.
Results

Preliminary Analyses
Primary Analyses
Path analyses were conducted within a structural equation modeling framework in order to test our hypothesized model. The path model was performed using Amos software (SPSS Inc., Chicago, 2007) . To maximize our sample size, we utilized full information maximum likelihood estimation available in AMOS (Enders, 2001 ); this method is appropriate when data are missing completely at random (e.g., no identifiable pattern exists in the missing data) and can be used even when the amount of missing data is as high as 50% (Schlomer, Bauman, & Card, 2010) . To evaluate any potential identifiable patterns to missing data, we examined whether there were any significant differences in participants that were retained versus dropped out of the study on the demographic and predictor variables. Results indicated there were no significant differences. To further evaluate whether data were missing completely at random (MCAR) with respect to both attrition and This document is copyrighted by the American Psychological Association or one of its allied publishers.
missing measures within wave (e.g., equipment failure), we examined the patterns of missingness using Little's (1988) MCAR test.
Results showed that the data were MCAR, 2 ϭ 174.60, df ϭ 184, p ϭ .71. For both measures of maternal sensitivity, 75% of the original sample was retained. For our measure of working memory, 71% of the original sample was retained, and for our measure of inhibitory control, 69% of the original sample was retained. We also examined the data for the presence of outliers and found one case on working memory assessment and two cases on inhibitory control which were greater than 3 SDs from the mean on their respective measures. We removed these cases and reran the analyses to determine if they were influential in findings involving the interaction terms. The results were identical to the ones with the cases included in the data. Given the similarity in findings, we elected to retain these cases in our analyses.
Model analyses were run in accordance with our study aims. First, we examined the direct effect of socioeconomic risk on changes in maternal working memory capacity, inhibitory control, and sensitivity over time. Second, we tested whether this effect was mediated by maternal executive functions. In our analyses, all constructs were modeled at the manifest level. To parameterize change in maternal sensitivity from the free-play task to the compliance task, we used latent difference score (LDS) modeling at ages 3.5 and 5 (McArdle, 2009) . Latent difference scores model a growth parameter indexing average change in level sensitivity across the two interactions tasks (i.e., latent delta indices in Figure  1) , and an autoregressive estimate of the effect of initial levels of sensitivity on overall change (i.e., "a" paths in Figure 1) . Thus, by integrating the advantages of latent growth curve and autoregressive analyses, LDS models offer a rigorous form of capturing change in levels of a variable while controlling for the effects of initial status of the variable on change over time.
To determine the fit of our model, we utilized three widely used indices. The chi-square test tests the null hypothesis that the overidentified model fits the data as well as the fully saturated model, where there are paths from each variable to the other (Hu & Bentler, 1999) . The comparative fit index (CFI; Bentler, 1990 ) is a goodness-of-fit measure that compares the tested model to the fit of the independence model; CFI values above .90 are considered acceptable fit. Last, root-mean-square error of approximation (RMSEA; Steiger & Lind, 1980) is an absolute measure of fit based on the noncentrality parameter; values less than .08 are indicative of acceptable fit (MacCallum, Browne, & Sugawara, 1996) .
The fit of the model testing the association between socioeconomic risk at age 3.5 (Wave 1) with change in maternal executive functioning and sensitivity across caregiving contexts was acceptable, 2 (16, N ϭ 197) ϭ 34.26, p Ͻ .05, RMSEA ϭ .07, CFI ϭ .91, 2 /df ϭ 2.14. Results are presented in Figure 2 . Analyses revealed that higher levels of socioeconomic risk at Wave 1 predicted decreases in maternal working memory capacity and inhibitory control at Wave 2. In addition, Wave 1 SES risk was associated with lower Wave 2 baseline sensitivity as well as greater reductions in Wave 2 in maternal sensitivity across the two tasks. These findings allowed for the examination of whether these specific maternal executive functions may serve as an underlying mediator of these processes over time.
Our second analysis estimated the direct pathways from maternal working memory capacity and inhibitory control on maternal sensitivity at age 5 (Wave 2). The fit of the model was acceptable, This article is intended solely for the personal use of the individual user and is not to be disseminated broadly. 2 (12, N ϭ 197) ϭ 16.78, p ϭ .16, RMSEA ϭ .05, CFI ϭ .98, 2 /df ϭ 1.40. As shown in Figure 2 , maternal executive functioning was associated with caregiving; however, there was specificity in prediction. First, maternal working memory was only associated with maternal sensitivity during the free-play task. Second, maternal inhibitory control was primarily associated with changes in maternal sensitivity as task demands increased. Finally, the direct path between socioeconomic risk and maternal baseline sensitivity and change in sensitivity was reduced to nonsignificance with the inclusion of maternal executive functioning variables in the model.
We tested the significance of the indirect pathways using Prodclin software (Tofighi & MacKinnon, 2011) . The indirect path from SES to change in baseline sensitivity through change in maternal working memory was significant .043 (SE ϭ .022, 95% confidence interval [CI] [.01, .09]). In addition, the indirect path from SES to change in maternal inhibitory control and change in maternal sensitivity was also significant (z ϭ .06, SE ϭ .03, 95% CI [.01, .13]). Finally, we utilized pairwise parameter comparisons available in AMOS's Critical Ratio of Differences command for testing the equivalence of parameters for maternal working memory capacity and inhibitory control on maternal sensitivity. Pairwise parameter comparisons test whether two parameters are significantly different from one another by calculating the difference between the two estimates divided by the estimated standard error of the difference. The resulting difference statistic is normally distributed and tested against the z score distribution Critical Ratio (CR Ͼ 1.96) to determine significance. Comparisons of model parameters revealed that change in maternal working memory was a significantly stronger predictor of change in maternal sensitivity at baseline compared to change in inhibitory control (d ϭ 3.32, p Ͻ .05). Conversely, change in maternal inhibitory control was a marginally stronger predictor of change in sensitivity across the two tasks (d ϭ 1.80, p Ͻ .10).
Discussion
For several decades, family researchers have been focused on explicating determinants of parenting behaviors. These efforts have yielded critical insights into the ways in which various sociocontextual factors operate in process models of parenting (Belsky & Barends, 2002; Goodnow, 2002) . In concert with this, neurocognitive frameworks of caregiving behaviors and a small corpus of research has highlighted how parents' cognitive skills may be critical components in ecological models of parenting (e.g., Crandall et al., 2015; Deater-Deckard et al., 2010; Sturge-Apple, Rogge, Skibo, Peltz, & Suor, 2015) . However, very little work to date has combined these two approaches. To build upon these recent endeavors, the present study represents the first attempt to simultaneously examine how two components of executive function, maternal working memory capacity and inhibitory control, may influence pathways between socioeconomic risk and maternal caregiving behaviors. Our findings with respect to the impact of socioeconomic status on maternal sensitive/responsive caregiving are in line with previous work in the field (Pinderhughes, Nix, Foster, & Jones, 2001; Sturge-Apple, Davies, et al., 2014) . Furthermore, the results of this study suggest that separate components of executive functioning may be differentially predictive of caregiving flexibility child-rearing contexts. Taken together, the present study underscores the potential contribution of maternal cognitive processes in mediating the impact of socioeconomic status on maternal sensitive and responsive caregiving during early childhood.
Our first analysis demonstrated that socioeconomic risk was associated with changes in maternal sensitivity over time, predicting both decreased baseline sensitivity as well as greater difficulties in maintaining sensitivity when eliciting child compliance. Our finding regarding baseline levels of parenting is consistent with the This document is copyrighted by the American Psychological Association or one of its allied publishers. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
broader literature; however, our demonstration that socioeconomic risk also reduces mother's capacity to flexibly adapt through maintaining sensitivity in response to increased stress within the child-rearing context is novel and bears some discussion. In particular, emerging frameworks of caregiving have increasingly stressed the importance of parental flexibility and plasticity in parenting across differing contexts and conditions for socialization (e.g., Feldman, 2015; Royle, Russell, & Wilson, 2014) . The capacity to flexibly adapt behavior varies widely across individuals, and requires the successful integration of stimuli, planned behavioral responses, and correct interpretation of feedback (Lourenco & Casey, 2013) . Consistent with the present study, there is emerging evidence that high-risk environments and parental stress can negatively impact an individual's ability to adapt to changing environmental demands. For example, models of chronic stress have shown that stress can lead to dendrite shrinkage in the medial prefrontal cortex, which has in turn been linked to detriments in executive function, particularly cognitive flexibility (McEwen, 2012) . Additional research has shown that higher levels of diurnal cortisol (indicative of higher stress levels) is related to poorer performance on executive function tasks, which in turn was predictive of less sensitive parenting (Gonzalez et al., 2012) . These detriments may negatively influence maternal sensitivity and behavioral plasticity, both of which are critical for the ability to maintain high-quality parenting across contexts. Our ability to chart the impact of socioeconomic risk on functioning over time suggests that executive functions may operate as potential mechanisms which may be targeted toward the amelioration of problematic parenting behaviors through clinical intervention. Work by Sanders and Mazzucchelli (2013) has underscored the importance of parental capacity for self-regulation as a central goal of parenting interventions, and there is strong evidence that training paradigms can improve executive functions. In a study investigating the effect of training on working memory performance, Dahlin and colleagues' (2008) results showed that adults improved their performance on the letter memory task and this effect was maintained for 18 months. These results support the idea that that the ability to modify aspects of working memory continues throughout adulthood. With respect to inhibitory control, Muraven (2010) examined the effect of training on self-control in adults and found that practicing small amounts of self-control over a 2-week period led to improvements on a measure of self-control. Importantly, these gains were only seen for groups exposed specifically to self-control training paradigms-other interventions (increasing awareness of self-control and increasing self-efficacy) did not lead to the same effect. Taken together, interventions focused on increasing maternal self-regulation via working memory capacity and inhibitory control may be effective in ameliorating the negative impact high-risk environments on maternal sensitivity and responsive caregiving.
Within the current study, interesting findings emerged with respect to the cognitive components under consideration and bear mention. In particular, the mediating role of maternal working memory was primarily associated with change in maternal sensitivity at baseline while inhibitory control was particularly robust in the prediction of change in maternal sensitivity across the two tasks. Results demonstrate that working memory may be a key operating variable in the overall level of maternal sensitivity, which is consistent with previous work demonstrating an association between working memory capacity and increased sensitivity (Gonzalez et al., 2012) . Given that working memory capacity supports an individual's ability to hold information in mind and is critical for our ability to maintain attention, reduce interference from irrelevant information, and maintain engagement in specific activities , this component of executive functioning may support parental abilities to sensitively engage their child.
In addition, maternal inhibitory control was primarily associated with change in mothers' ability to maintain sensitivity when eliciting child compliance. Inhibitory control is the ability of an individual to control behavior, thoughts, attention, and emotions in an attempt to "override" internal predispositions and do what is appropriate (Diamond, 2013) . This skill is critical in our ability to make reflective decisions regarding how we are going to act and thus may be more strongly linked to parental abilities to rapidly adjust to changing child-rearing situations and reduce nonreflexive, reactive actions toward more situationally appropriate ones. In understanding the transactional process whereby maternal inhibitory control may be likely associated with change in parenting in response to greater demands, it may be helpful to consider the interplay of inhibitory control on neurological domains that underlie the handling of emotional events, including the hippocampus and the amygdala. Increased activation within these regions as a function of reduced inhibitory control may undermine the attentional processes that support parents' abilities to effectively respond to children's behaviors and arrive at consistent and appropriate caregiving solutions; this may be especially apparent in difficult child-rearing situations (e.g., Barrett & Fleming, 2011) . It should be noted that working memory and inhibitory control heavily overlap, and most behaviors that require one will typically require the other. However, they are distinct processes, each of which is critical for the development and maintenance of unique cognitive systems.
Despite the potential implications these findings have for understanding how maternal executive functions may operate as mechanisms underlying the association between socioeconomic risk and parenting, this research is not without its limitations. First, we were unable to test authoritatively a process model given that the research design only utilized two waves of data. It will be important for future research endeavors to observe socioeconomic risk factors, executive functions, and parenting at more than two time points. In addition, we only included assessments of inhibitory control and working memory components of executive functioning and thus cannot detail how maternal cognitive flexibility may operate in these processes. As such, it will be important to test all components in dissociable models of EF. Additionally, it should be taken into consideration that the different predictive patterns of working memory and inhibitory control that were found may be partially attributable to the differing psychometric properties of the Digit Span and STOP-IT tasks. Future research should endeavor to examine executive functions using a range of psychometric tools that can capture the nuances of each separate component. The present study focused solely on mothers and thus our findings may not generalize to fathers. This is a large gap in this literature and future work should endeavor to test these models in relation to paternal caregiving. Finally, we primarily explored components of EF as mediating mechanisms in our longitudinal process model. Previous studies have demonstrated the potential This document is copyrighted by the American Psychological Association or one of its allied publishers.
moderating effect of EF on caregiving (e.g., Deater-Deckard et al., 2010) and contrasts of EF as mediating or moderating mechanisms will be important in further delineating their role in models of parenting. In summary, the present study sought to explicate the mediating role of maternal working memory capacity and inhibitory control on the associations between socioeconomic risk and maternal sensitivity. Our findings support the assumption that resource poor environments may attenuate parental abilities to appropriately and flexibly respond to child-rearing contexts and demands through the detrimental impact on executive functions. In light of recent work documenting the potential plasticity in executive functions in adulthood, the present findings present one potential avenue for intervention in the amelioration of parenting difficulties, particularly within high-stress environments.
